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1. Product Code Information
1) Luminous Flux Bins (T; = 257)

Sorting Condition Im @100mA
Nominal Product Code Flux Rank Intensity Range (cd)
e=l Flux Bin
Flux Range (¢,, Im)
S1 48.00 ~ 53.00
2700K SPMWHT325AD7YBWO0S0 SO S2 53.00 ~ 58.00
S3 58.00 ~ 63.00
S1 50.00 ~ 55.00
3000K SPMWHT325AD7YBV0S0 SO S2 55.00 ~ 60.00
S3 60.00 ~ 65.00
S1 52.00 ~ 57.00
3500K SPMWHT325AD7YBU0S0O SO S2 57.00 ~ 62.00
S3 62.00 ~ 67.00
S1 54.00 ~ 59.00
4000K SPMWHT325AD7YBT0S0 SO S2 59.00 ~ 64.00
S3 64.00 ~ 69.00
Notes:

1) Luminous Intensity(l,, cd) values are for representative reference only
2) SAMSUNG ELECTRONICS maintains a tolerance of +5% on Luminous Flux measurement

2) Color Bins (Ts = 257C)
1) Color Binning

Nominal

ceT Product Code Color Rank Chromaticity Bins

W1,W2,W3,W4,W5,W6,W7,W8,

WO (Whole Bi
2700K SPMWHT325AD7YBWO0SO0 (Whole Bin) W9, WA WB,WC, WD, WE,WF,WG

V1,V2,V3,v4,V5V6,V7,V8,

VO (Whole Bi
3000K SPMWHT325AD7YBV0S0 (Whole Bin) VO,VA VB,VC.VD VE.VE VG

U1,U2,U3,U4,U5,U6,U7,U8,

U0 (Whole Bi
3500K SPMWHT325AD7YBUOSO (Whole Bin) U9,UA,UB, UC,UD,UE,UF.UG

T1,T2,T3,T4,T5,T6,T7,T8,

TO (Whole Bi
4000K SPMWHT325AD7YBT0S0 (Whole Bin) T9TATB.TCTDTETF,TG
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2) Chromaticity Region & Coordinates
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2) Chromaticity Region & Coordinates (Continued)

Region| CIE X | CIE Y |Region| CIE X[ CIE Y

V rank (3000K)

Region | CIE X | CIE Y |Region| CIE X | CIE Y
W rank (2700K)
0.4373 | 0.3893 0.4465 | 0.4071
0.4418 | 0.3981 0.4513 | 0.4164
WA1 W9
0.4475 | 0.3994 0.4573 | 0.4178
0.4428 | 0.3906 0.4523 | 0.4085
0.4428 | 0.3906 0.4523 | 0.4085
0.4475 | 0.3994 0.4573 | 0.4178
W2 WA
0.4532 | 0.4008 0.4634 | 0.4193
0.4483 | 0.3919 0.4582 | 0.4099
0.4483 | 0.3919 0.4582 | 0.4099
0.4532 | 0.4008 0.4634 | 0.4193
W3 WB
0.4589 | 0.4021 0.4695 | 0.4207
0.4538 | 0.3931 0.4641 | 0.4112
0.4538 | 0.3931 0.4641 | 0.4112
0.4589 | 0.4021 0.4695 | 0.4207
W4 wC
0.4646 | 0.4034 0.4756 | 0.4221
0.4593 | 0.3944 0.4700 | 0.4126
0.4418 | 0.3981 0.4513 | 0.4164
0.4465 | 0.4071 0.4562 | 0.4260
W5 WD
0.4523 | 0.4085 0.4624 | 0.4274
0.4475 | 0.3994 0.4573 | 0.4178
0.4475 | 0.3994 0.4573 | 0.4178
0.4523 | 0.4085 0.4624 | 0.4274
W6 WE
0.4582 | 0.4099 0.4687 | 0.4289
0.4532 | 0.4008 0.4634 | 0.4193
0.4532 | 0.4008 0.4634 | 0.4193
0.4582 | 0.4099 0.4687 | 0.4289
W7 WF
0.4641 | 0.4112 0.4750 | 0.4304
0.4589 | 0.4021 0.4695 | 0.4207
0.4589 | 0.4021 0.4695 | 0.4207
0.4641 | 0.4112 0.4750 | 0.4304
W8 WG
0.4700 | 0.4126 0.4813 | 0.4319
0.4646 | 0.4034 0.4756 | 0.4221
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0.4147/0.3814 0.4221|0.3984
0.4183|0.3898 0.4259|0.4073
V1 V9
0.424210.3919 0.4322|0.4096
0.4203|0.3833 0.4281|0.4006
0.4203|0.3833 0.4281|0.4006
0.424210.3919 0.4322|0.4096
V2 VA
0.4300|0.3939 0.4385|0.4119
0.4259|0.3853 0.434210.4028
0.4259|0.3853 0.434210.4028
0.4300|0.3939 0.4385|0.4119
V3 VB
0.43590.3960 0.4449|0.4141
0.4316|0.3873 0.4403|0.4049
0.4316|0.3873 0.4403|0.4049
0.43590.3960 0.4449|0.4141
V4 VC
0.4418|0.3981 0.4513|0.4164
0.4373]0.3893 0.4465|0.4071
0.4183|0.3898 0.4259|0.4073
0.4221|0.3984 0.4299|0.4165
V5 VD
0.4281|0.4006 0.4364|0.4188
0.424210.3919 0.4322|0.4096
0.424210.3919 0.4322|0.4096
0.4281|0.4006 0.4364|0.4188
V6 VE
0.434210.4028 0.4430|0.4212
0.4300|0.3939 0.4385|0.4119
0.4300|0.3939 0.4385|0.4119
0.434210.4028 0.4430|0.4212
V7 VF
0.4403|0.4049 0.4496 | 0.4236
0.43590.3960 0.4449|0.4141
0.43590.3960 0.4449|0.4141
0.4403|0.4049 0.4496|0.4236
V8 VG
0.4465|0.4071 0.4562|0.4260
0.4418|0.3981 0.4513|0.4164
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2) Chromaticity Region & Coordinates (Continued)

Region| CIE X | CIE Y |Region| CIE X[ CIE Y

T rank (4000K)

Region | CIE X | CIE Y |Region| CIE X | CIE Y
U rank (3500K)

0.3889 | 0.3690 0.3941 | 0.3848
Uy |0:3953]03720| - 0.4010|0.3882
0.3981 | 0.3800 0.4040 | 0.3966
0.3915 | 0.3768 0.3968 | 0.3930
0.3953 | 0.3720 0.4010 | 0.3882
0.4017 | 0.3751 0.4080 | 0.3916

U2 UA
0.4048 | 0.3832 0.4113 | 0.4001
0.3981| 0.380 0.4040 | 0.3966
0.4017 | 0.3751 0.4080 | 0.3916
0.4082 | 0.3782 0.4150 | 0.3950

U3 UB
0.4116 | 0.3865 0.4186 | 0.4037
0.4048 | 0.3832 0.4113 | 0.4001
0.4082 | 0.3782 0.4150 | 0.3950
0.4147 | 0.3814 0.4221 | 0.3984

U4 uc
0.4183 | 0.3898 0.4259 | 0.4073
0.4116 | 0.3865 0.4186 | 0.4037
0.3915 | 0.3768 0.3968 | 0.3930
0.3981 | 0.3800 0.4040 | 0.3966

us uD
0.4010 | 0.3882 0.4071 | 0.4052
0.3941 | 0.3848 0.3996 | 0.4015
0.3981 | 0.3800 0.4040 | 0.3966
0.4048 | 0.3832 0.4113 | 0.4001

ué UE
0.4080 | 0.3916 0.4146 | 0.4089
0.4011 | 0.3882 0.4071 | 0.4052
0.4048 | 0.3832 0.4113 | 0.4001
0.4116 | 0.3865 0.4186 | 0.4037

u7 UF
0.4150 | 0.3950 0.4222 | 0.4127
0.4080 | 0.3916 0.4146 | 0.4089
0.4116 | 0.3865 0.4186 | 0.4037
0.4183 | 0.3898 0.4259 | 0.4073

us UG
0.4221 | 0.3984 0.4299 | 0.4165
0.4150 | 0.3950 0.4222 | 0.4127
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0.3670|0.3578 0.3702|0.3722
- 0.3726|0.3612 9 0.3763|0.3760
0.374410.3685 0.3782|0.3837
0.3686|0.3649 0.3719]0.3797
0.3726|0.3612 0.3763|0.3760
0.3783|0.3646 0.3825|0.3798

T2 TA
0.3804|0.3721 0.3847|0.3877
0.374410.3685 0.3782|0.3837
0.3783|0.3646 0.3825|0.3798
0.38400.3681 0.3887|0.3836

T3 B
0.3863|0.3758 0.3912]0.3917
0.3804|0.3721 0.3847|0.3877
0.38400.3681 0.3887|0.3837
0.3898|0.3716 0.3950|0.3875

T4 TC
0.3924|0.3794 0.3978|0.3958
0.3863|0.3758 0.3912]0.3917
0.3686|0.3649 0.3719]0.3797
0.374410.3685 0.3782|0.3837

T5 TD
0.3763|0.3760 0.3802|0.3916
0.3702|0.3722 0.3736|0.3874
0.374410.3685 0.3782|0.3837
0.3804|0.3721 0.3847|0.3877

T6 TE
0.3825|0.3798 0.3869|0.3958
0.3763|0.3760 0.3802|0.3916
0.3804|0.3721 0.3847|0.3877
0.3863|0.3758 0.3912]0.3917

T7 TF
0.3887|0.3836 0.39370.4001
0.3825|0.3798 0.3869|0.3958
0.3863|0.3758 0.3912]0.3917
0.3924|0.3794 0.3978|0.3958

T8 TG
0.3950|0.3875 0.4006 | 0.4044
0.3887|0.3836 0.39370.4001
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2. Luminous Flux Characteristics (Ts = 257)

Nominal Minimum
ceT CRI H(mA) VE(V) Power(W) Flux(im) i

50 5.71 0.29 3 109
100 5.96 0.60 58 %
110 5.99 0.66 62 94
120 6.03 0.72 67 93
130 6.06 0.79 71 90
140 6.09 0.85 75 86

2700K 90
150 6.11 0.92 79 g5
160 6.14 0.98 83 83
170 6.17 1.05 87 81
180 6.20 1.12 91 80
190 6.23 1.18 o4 80
200 6.27 1.25 98 78
50 5.71 0.29 33 112
100 5.96 0.60 59 99
110 5.99 0.66 64 97
120 6.03 0.72 69 95
130 6.06 0.79 73 93
140 6.09 0.85 77 91

3000K 90
150 6.11 0.92 81 a8
160 6.14 0.98 86 87
170 6.17 1.05 90 85
180 6.20 1.12 94 84
190 6.23 1.18 97 82
200 6.27 1.25 101 80

http://www.samsungled.com 7147
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2. Luminous Flux Characteristics (Ts = 257)

Nominal Minimum
oot — If(mA) VF(V) Power(W) Flux(Im) Im/W

50 5.71 0.29 34 116
100 5.96 0.60 61 102
110 5.99 0.66 66 100
120 6.03 0.72 71 98
130 6.06 0.79 75 95
140 6.09 0.85 80 9%

3500K 90
150 6.11 0.92 84 91
160 6.14 0.98 88 90
170 6.17 1.05 92 88
180 6.20 1.12 96 86
190 6.23 1.18 100 85
200 6.27 1.25 104 83
50 5.71 0.29 35 119
100 5.96 0.60 63 105
110 5.99 0.66 68 103
120 6.03 0.72 73 101
130 6.06 0.79 78 98
140 6.09 0.85 72 97

4000K 90
150 6.11 0.92 76 94
160 6.14 0.98 91 93
170 6.17 1.05 95 91
180 6.20 1.12 99 89
190 6.23 1.18 103 87
200 6.27 1.25 107 85

http://www.samsungled.com 8 /47
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3. Characteristics

1) Absolute Maximum Rating

Item Symbol Rating Condition
Operating temperature range Top -40C ~ +85T -
Storage temperature range Tsig -40C ~ +100C -
LED junction temperature T, 125C -
Forward Current IF 200 mA -
Peak Pulsed Forward Current Irp 400 mA Duty 1/10 pulse width 10ms
Thermal resistance R, j-s 15TC/W Junction to solder point
Assembly Process Temperature - 260C, < 10sec -
ESD - 5kVv HBM

2) Electro-optical Characteristics - Voltage and CRI

Item Unit Rank Min Typ Max

A1 5.6 - 5.8

A2 5.8 - 6.0

Forward Voltage (@100 mA, Tj = 25TC) \Y, YB A3 6.0 - 6.2
A4 6.2 - 6.4

A5 6.4 - 6.6

Reverse Voltage (@5 mA, Tj = 257) \% - 0.7 - 1.2
Color Rendering Index Ra 7 90 - -

Special CRI¥ (R9) - - 50 - -

Notes:
1)~2) SAMSUNG ELECTRONICS maintains a tolerance of V0.1 V, R, 3.0 on measurements

3) Electro-optical Characteristics - Luminous Intensity and Flux

Item Unit CCT Rank Min Typ Max

S1 48.0 - 53.0

2700K | SO S2 53.0 - 58.0

S3 58.0 - 63.0

S1 50.0 - 55.0

3000K | SO S2 55.0 - 60.0

Luminous Flux ] Im S3 60.0 - 65.0
(@100 mA, Ts = 25C) S1 52.0 57.0
3500K | SO S2 57.0 62.0

S3 62.0 67.0

S1 54.0 59.0

4000K | SO S2 59.0 64.0

S3 64.0 69.0

Notes:

Luminous Intensity(l,, cd) values are for representative reference only

http://www.samsungled.com 9 /47
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4. Typical Characteristics Graph

1) Spectrum Distribution (Ts = 25C)
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2) Forward Current Characteristics (Ts = 25¢)

Relative Flux vs. Forward Current

Relative Luminous Fluxvs, Forward Current
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3) Temperature Characteristics

Relative Flux vs. Ts(solder temp.) @ 100mA

Relative Luminous Flux vs. Temperature
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4) Color shift Characteristics

Color x,y vs. Forward Current

Chromaticity Coordinate Shift
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5) Derating Curve (Ta = 257C)
Derating Curve
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6) Viewing Angle Characteristics

Viewing Angle

Radiation Diagram
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5. Outline Drawing and Dimension

1.8

o
? | El )
|
1215 1265
\
os7| 225

Cathod Mark

1. Tolerance is +0.1 mm

2. The maximum compressing force is 15N on the silicone (@
3. Do not place pressure on the encapsulation resin (b

Recommended Land Pattern

0.45

1.235
0.32

0.53

0.5

Notes:

1) This LED has built-in ESD protection device(s) connected in parallel to LED Chip(s).

2) Ts point & measurement method
(D Measure the nearest point to the thermal pad as shown above. If necessary, remove PSR of
PCB to reach Ts point.
@ Thermal pad must be soldered to the PCB to dissipate heat properly. Otherwise, LED can be
damaged.

3) Precautions

(O The pressure on the LEDs will influence to the reliability of the LEDs. Precautions should be
taken to avoid the strong pressure on the LEDs. Do not put stress on the LEDs during heating.
(2 Re-soldering should not be done after the LEDs have been soldered. If re-soldering is
unavoidable, LED's characteristics should be carefully checked before and after such repair.

@ Do not stack assembled PCBs together. Since materials of LEDs is soft, abrasion between two
PCB assembled with LED might cause catastrophic failure of the LEDs.

http://www.samsungled.com 15 / 47
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6. Reliability Test Iltems and Conditions

1) Test Iltems and Results

Test Item Test Conditions Test Sample No
Hours/Cycles

MSL Test 125 °C 24hrs drying — 60 °C, 60 %RH 120hrs

— 260°C 10sec 3 cycles 1 cycle 11

Room Temperature

) 25 °Cc+3 °c, DC200mA 1,000 hrs 22
life test

High Temperature 85 °C+3 °C, DC200 mA 1,000 hrs 22
life test

High Temperature 85°C+3 °C, 85 %+2 %RH, DC200 mA 1,000 hrs 22

humidity life test

Low: Temperature -40 °C+3 °C, DC200 mA 1,000 hrs 22
life test

Power Temperature -40 °C/20 min < 85 °C/20 min

’ 1 |

Cycle Temp. change within 100min, on/off 5 min 00 cycles 50

-45 °C/15 min < 125 °C/15 min,
Thermal Shock Temp. change within 5min 200 cycles 100
— Hot plate 180 °C

High Temperature

Ta=120°C+3 °C 1000 hrs 11
Storage
Low Temperature Ta=-40 °C+3 °C 1000 hrs 11
Storage
Ry Fa R1:10 M2, R2:1.5 ke, .
Ov I Bud
R1:10 M2, R2:0, .
ESD(MM) C:200pF, V' = +0.5 kv | Ofimes 10

100~2000~100 Hz, 200 m/s2,
Vibration Test Sweep 4 min, 4 cycles 11
X, Y, Z 3 direction, each 1 cycle

Mechanical Shock Test 1500G, 0.5 ms, 5 cycles 11

2) Criteria for Judging the Damage

. Limit
Item Symbol Test Condition
Min Max
Forward Voltage Ve l[r = 100 mA Init. Value*0.9 Init. Value*1.1
Luminous Flux Im l[r = 100 mA Init. Value*0.8 Init. Value*1.2

http://www.samsungled.com 16 / 47
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7. Solder Conditions
1) Reflow Conditions ( Pb Free )

Reflow Frequency : 2 times max.

Peak Temp. | 260+£5T,. Max. 10sec

250 — AT,
- Ilme above 220°C : Max, 60sec
[ -
= 200 — ) T
@ Preheating : 150~180C Max. Glsec
= : N
& o150 — I
@ . -
: ' =
3 100 — i !
T i ! : N . ~
L 4 E : Max. Temp. gradient In Cooling ! =5TC/sec
] ]
50 —/ i :
i i
i :
E | Al | | |
0 50 & 100 150 200 250 300
s~z - [Time(sec))
60—~12{0sec Wil

2) For Manual Soldering

Not more than 5 seconds @Max. 300C, under soldering iron.

http://www.samsungled.com 17 47
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8. Tape And Reel

(F) 40,00 zore coaar
(3 0. unasm @,) T2 (sassnn . 0ehi el
I & T -
| @ S %R|e &6 6 606
& A RN S S SN SN HS SR S

1| (B aiua etem) (E)o.g200
e
‘ End ‘ ‘ ‘ Start
‘ More than 40 mm ‘ Mounted with More than (100~200)mm  Leading part more than
Unloaded tape Flash LED Unloaded tape (200~400)mm
'|5.-1“';'= o
13.0*"°
L
- @60°

Tolerance #0.2 , Unit:mm

(1) Quantity : The quantity/reel to be 4,000 pcs.
(2) Cumulative Tolerance : Cumulative tolerance/10 pitches to be +0.2 mn
(3) Adhesion Strength of Cover Tape : Adhesion strength to be 0.1-0.7N when the
cover tape is turned off from the carrier tape at 10° angle to be the carrier tape.
(4) Packaging : P/N, Manufacturing data code no. and quantity to be indicated on a
damp proof package.

http://www.samsungled.com 18 /47
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9. Label Structure
1) Label Structure

@bo@e®®

A1W1S1
SPMWHT325AD7YBWO0S0 A1W1S1 01
N

GLAW94001 / 1001 / 4,000 pcs
(e Rank Code

T

Rank Code

@® : Forward Voltage Rank
(©@ : Chromaticity Coordinate Rank
©® : Luminous Intensity Rank

2) LOT Number

The Lot number is composed of the following characters

A1W1S1

SPMWHT325AD7YBWO0S0 A1W1S1 01
LU

DE@B@EE®DEO / 1@®© / 4,000 pcs
(e

T

DR2R®EE®DE®® / I@O© / 4,000 PCS
: Production Site (S:SAMSUNG LED, G:GOSIN CHINA)
: L (LED)
: Product State (A:Normality, B:Bulk, C:First Production, R:Reproduction, S:Sample)
: Year (V:2011, W:2012, X:2013...)
: Month (1 ~ 9, A, B)
:Day (1 ~9, A, B~YV)
®® : SAMSUNG Electronics LED Product number (1 ~ 999)
®© : Reel Number (1 ~ 999)

® Q @ © ® @ O 0

http://www.samsungled.com 19 /47
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10. Packing Structure
1)

Packing Process
Reel

A1W1S1

SPMWHT325AD7YBWO0S0 ATW1S1 01
OO e e
GLAV94001 / 1001 / 4,000 pcs
(TR nnm

T

Aluminum Vinyl Bag

A1W1S1 o —
SPMWHT325AD7YBWO0S0 A1W1S1 01 /
o
GLAV94001 / 1001 / 4,000 pcs ‘-‘ﬂ
e rnnnnam
o b= e

Material : Paper(SW3B(B))

SIZE(mm)
TYPE Reels/ box
@ O ©
. 245 220 182 Up to 10 Reels
7inch
245 220 86 Up to 5 Reels /
@ SIDE / A
/e
A1TW1S1
SPMWHT325AD7YBWO0S0 A1W1S1 01 W I:I I:I I:I I:I
CREEEEEEEREE R e
GLAV94001 / 1001 / 40,000 pcs H
e rnnnnam CHIP LED
JO®  [Box Label]
\i
4
2 L

http://www.samsungled.com
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2) Aluminum Packing Bag

& oS

This bag contains
MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag? 12 months ot <407 and <90%
relutive humidity {H)
2. Penk packnge body temperaturs! 240 T
3. After this bag s cpened, deviees that will be subjected to
rellow saldor ar thor high tempersture processes must be:
. Mounted within 672 hours st factory conditioms of equal to
or less than 300 (60% RH, or
b, Stared at < 10% RH
4, Dervices roquire bake, before meuntng, §
nHumidsty Indseator Cord is > 85% when read at 23557, or
b. 2a is not met.
5. I huking 15 required, devices must be buked for 1 hours at B0-E6'C
Note! I device containers cunnot be subpcted to high temperatuns or
shartor hake times are desired, rforence IPC/JEDEC J-STD-033 for
hake procedure,
Bag seil dus date:

{if blank, see code lnbal)
Noto~ Livel and body temperature by TPC/JEDEC J-STD-(20

LEVEL

Da

A1W1S1

SPMWHT325AD7YBW0S0 ATW1S1 01
LU T
GLAW94001 / 1001 / 4,000 pcs
NI

P usuing

(L.

ST

‘ ATTENTION 6}

B =2 A2

of Giuly A 9L g7 9 FAA2RH ARE vEH
7| #se Al gk A Folll F4 Ed AHA})E 4
A3 AF AAYYE

&7 4 FANZHE AFE L2 ) fd4 A F 4R
3 gk e ¢ o Yol uit #4A7) wghvd 488
A e AAE & el ¥ & die GE FHE Eohe]
F #A V2 ARLER A deEd 47 B

‘ l \.m-
B Important

This Al Zipper bag is designed to protect the enclosed
products from molsture and ESD. Once opened, the
products should be soldered onto the printed clreuit
hoard immediately. When not in use, please do not
leave the products unprotected by the Al Zipper Bag.
To repack unused producis, please ensure the zip-lock
g eompletely sealed with the dry pack left Inside.

Silica gel & Humidity Indicator Card in Aluminum Vinyl Bag

http://www.samsungled.com
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11. Precaution for use

1) For over-current-proof function, customers are recommended to apply resistors to
prevent sudden change of the current caused by slight shift of the voltage.
&= LXNE ol M2 OIAIEH OIS0l 2ol OFJIEl= MFe =2t HatE & XIok)|

Flol Mgt S8 EXIE HEE.

2) This device should not be used in any type of fluid such as water, oil, organic
solvent, etc. When washing is required, IPA is recommended to use.
NEe 2, 2, RIS &2 B ELuAe ArE2 HetE O,

NEOl 22 AMlls IPA AES 2EE

i

ol

3) When the LEDs illuminate, operating current should be decided after considering the
ambient maximum temperature.

LEDS| & Al, & d7s F8 U2k

i

edotd 2EE0O0F &,

4) LEDs must be stored in a clean environment.
If the LEDs are to be stored for 3 months or more after being shipped from
Samsung Electronics, they should be packed by a sealed container with nitrogen gas
injected.(Shelf life of sealed bags: 12 months, temp. ~40°C, ~90%RH)
LEDS| 22t HEs 2Z 0N EEHH0F otH, Bt 4#EENZRH S =
34E = 1 0l 220 2RotthH 24 Ot s=tt EEEJ/0 225 00F .

A=
(2Z bagQ £ : 12 WY, EF 25 ~40°C, 55 ~90%RH)

5) After storage bag is open, device subjected to soldering, solder reflow, or other
high temperature processes must be:
2 & Bagll Ja& =0, d8olLt reflows2l =2 250 === 32 Us2

AretOll S 8FEl 01 0F &

a. Mounted within 672 hours(28 days) at an assembly line with a condition of no

more than 30°C/60%RH,
a. MI&2 30°C/60%RHECH 2HLt @2 LEI2AHUHM 672A12H282)0ILH0I ZEoH0F &f.
b. Stored at <10%RH.

b. 10% Olote dUHS=UHA 225 00F &

ol

6) Repack unused Products with anti-moisture packing, fold to close any opening and
then store in a dry place.

ABBIT 22 MES Sami S0 N2 PAS SOIM A ZRE 5,
AXE HANA SRS 2AS ARE
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7) Devices require baking before mounting, if humidity card reading is >60% at 23+5°C.
gt SEHAIIIES] =XIJt 23+5°CUHIM 60% Ol&0[2tH, HES &% & bakingdl OF &!.

8) Devices must be baked for 1 hour at 60+5°C, if baking is required.
Otot bakingOl ZRotCHH, HMEE 60+5°COHIA 1AI2F 8% baking & 0F &.

9) The LEDs are sensitive to the static electricity and surge. It is recommended to
use a wrist band or anti-electrostatic glove when handling the LEDs.
LED= E&J| &€ AXI0 2128t HS0IE2, LED HS&= CE Al E8D|

ANEFL0ILH =SHES AIZ0HIIE AEEL

If voltage exceeding the absolute maximum rating is applied to LEDs, it may cause
damage or even destruction to LED devices.
orer A 5fEXE =ot= 820l LEDO JtoH XIS, LED A Xt= THl & 1Lt

AAIEl A Ol
o= T Mo,

Damaged LEDs may show some unusual characteristics such as increase in leak
current, lowered turn-on voltage, or abnormal lighting of LEDs at low current.
EaE NE32 s£8KF2 &It Tumn on M2l Mot H MJUHML Es=E S9
0l HN=ss B2 = US.
10) VOCs (volatile organic compounds) can be generated from adhesives, flux, hardener
or organic additives used in luminaires (fixtures).
Transparent LED silicone encapsulant is permeable to those chemicals and
they may lead a discoloration of encapsualnt when they expose to heat or light.
VOCs(R&EH RII stet=)= SI1720 AHEZ= 82, Flux, Z3tHA,
I ZIMOIA 2460 LED &2l&2 SXIHE Ftotld,
| o

=
9 e i CEEAS [ B0l TN B & US.

uor OHI

This phenomenon can cause a significant loss of light emitted(output) from the
luminaires(fixtures).
Olfet sate SIFZERH Ue 2o =i

Al

o
=

= A
= T X

o
I
o
00

In order to prevent these problems, we recommend you to know the physical
properties of the materials used in luminaires, They must be selected carefully.
Olefst 2H & HXE oM, SIF0 AIEE= XHHO e 248 €10

oI5t HEH Z0{0FS.
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11) Risk of Sulfurization (or Tarnishing)

The LED from Samsung Electronics uses a silver-plated lead frame and

its surface color may change to black(or dark colored) when it is exposed to sulfur(S),

chlorine (Cl) or other halogen compound.

ST LEDE Ag(2)E =38 elE=Zd Y

= |
2H(8), gA(Cl), = UE 22U sgEssS0l =i Ag(R)2 E(E= HF2

T

(o) =1
=.

t2

1
4

Sulfurization of lead frame may cause intensity degradation, change of

chromaticity coordinates and, in extreme cases, open circuit. It requires caution.

(]

bl

2IE =yl &3t (Sulfurization)= Z2F Nol, MIE e
| S o

A5t B2 LED 25(0Open) S 222 =&

-

oL =9

S
Ue!

2

<
o

Due to possible sulfurization of lead frame, LED should not be used and
stored together with oxidizing substances made of materials in a following list,
: Rubber, plain paper, lead solder cream and so on.

2lE Ty &gH(Sulfurization)el 2201 € £ JASL| LEDE Otcie 2=2o=2
OSSO & AtStd SESW S0 ME, AFZ20] 2018+ D, g8t =0, &Y 3

http://www.samsungled.com
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12. Hazard Substance Analysis Report

SGS

Test Report No. reso1oinrcrsarastasases lssued Date: 2013. 1,27  Page 10f6

Te:  SAMSUNG ELECTRONICS CO., LTD.
San #24 Nongseo-dong
Giheung-gu
Yongin-si
Gyeonggi-do
Korea

The following merchandise was submitted and identfied by the client as ©

SG5 File No. ¢ AYAATSS2929

Produat Name - 3623 White PKG

Hem Mo./Part No. : NIA

Received Date - A3 1. 20

Test Period M3 o 23127

Test Results : For further details, please refer to foliowing page(s)

Test Performed + 5G5S Korea tested the sample(s) sefected by applicant with following results.

Job Comments : By the applicant's specific request, the sampling and tesfing was performed only for the part

indicated in the photo without disassemibly.

5G5S Korea Co.,, Ltd.

Timothy Jeon I
Jinhes Kim

Cindy Park

Jemry Jung! Testing Person Jeff Jang | Chemical Lab Mgr
i T S, i o s i S i S S i S e A i i i 5 W =3
e e e e e o i e el e e bt e | P et s, (bt me T ot s e
B e e 1 e e e e P et

B e i R R IR I
- B e T

B3, i O ety Pl pmaluiy Lergaeg dipheyal Dy gy NESEREN
03 Eeres Co . Lo L =A2 0 - FoeBd LY AR D S e ininl Ll s Ul kad LBl e

FOET verzons |

b o T BOE O wd Ldrdie e SorveierTy
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SGS

Test Report NO. resoto1rcTsavaaiz 52928 lssued Date: 2013 11,27 Page2of 6
Sample No . AYAA13-52929 D01
Sample Description - 3623 \White PKG
ttem Mo Part No. - WA
Materials : WA
Heavy Metal
Test ltems Unit Test Method MDL Results
Cadmium (Cd) mglkg With reference to IEC 82321:2013, ICP ns MO,
Lead (PB) mog With reference to IEC 823232013, ICP 5 N.D.
Mercury (Hg) mgkg With referance to 1EC B2321:2013. ICP 2 N.D
Hexavaient Chromium (Cr VI) mgkg With reference 1o [EC 82321:2008, LN-VIS | N.D.
Test lems Uniit Test Method MDL Results
Monobromobiphenyl mgkg With reference to IEC 82321:2008. GC-MS 5 ND.
Dibromobiphenyl mghg With refersnce 1o IEC 82321:2008, GC-MS - HD
Tribromobiphanyl mglkg With reference to IEC 833212008, GC-MS 5 N.D.
Tetrabromobiphenyt mg'hkg With reference to IEC 62321:2008, GCG-MS 5 D
Pantabromobiphenyl mighg With reference 1o IEC 82321:2008. GC-MS -] D
Hexabromobiphenyt mog With reference to IEC 82321:2008, GC-MS 5 MWD
Hepiabromobiphenyl mgkg With reference 1o IEC 62321-2008. GC-MS 5 N.D,
Qetabromabiphamyt mgtkg With reference 1o IEC 82321:2008, GC-MS ] N.D
Honabromobiphenyl makg With reference to IEC 82321:2008, GC-MS 5 MN.D.
Decabromobiphenyd mgkg With reference to IEC 82321:2008, GC-MS 5 N.D.
Monobromodiphenyl sther mghg With reference 1o IEC 82321:2008, GC-MS . N.O.
Dibromodiphenyl ether mgfg With reference 1o IEC 82321:2008, GC-MS L N.D.
Tribromodiphenyl ether mg'kg With reference to IEC B2321:2008. GC-MS 5 N.D.
Tetrabromadiphenyl ther gy With reference 1o IEC 82321:2008, GC-MS 2 WD
Pentabromodipheny sher mg'kg With reference to IEC 62321:2008, GC-MS 5 ND,
Hezabromodiphenyl ether mghg With reference 1o IEC B2321:2008, GC-MS 5 N.D.
Heplabremodiphenyt ner ks With reference 1o IEC 82321:2008, GC-MS L] MO,
Octabromodiphenyl ether mgihg With reference io 1EC 823121-:2008, GC-MS 5 ND.
Monabromodipheny sther mgkg With reference 1o IEC 82321:2008, GC-MS 5 N.D,
Decabromodiphenyt ether mgkg With reference 1o IEC 82321:2008. GC-MS 8 MN.D.
NOTE:
(1) N.D. = Not detected (<MDL)
{2} mg/kg = ppm
{3) MDL = Method Detection Limit
(4) - = No regulation
(5) Megative = Undetectable / Positive = Detectabie
(6) ™ = Qualitative analysis (Mo Unit)
{71 * = Boiling-water-estraction:
MNegative = Absence of Crvl coating
Positive = Presence of Cri1 coating; the detected concentration in bofing-water-extraction
solution iz equal or greater fan 0.02 mgfkg with 50 cmi sample surface area.
B T e e T A e S BTt B b g e e . B Foe B o B 7 by iy e o o o Sy i 3

T et e — 0 D e b . - —— 6 S e gy o e g e aepshen cmm s S T S e s e v S e e i s b o o e m—
P o T — = a e o
- - o B
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SGS

Test Report No. rssot01rcTsarmaiasaass lssued Date: 2013. .27 Page3of6

Sample No. - AYAAT3-52920 001

Sample Description - 3623 White PKG

Item NoJFart No. rA

Materials - NIA
Test kems Unit Test Method MOL Results
Bromna{Br) gy BS EN 145822007, IC a0 MND
Chiorine{CI) mglkg BS EN 1458222007 , IC 30 D
Fluorine(F) mglkg BS EN 145822007, IC 20 MDD
lodined]) mglkg BS EN 145822007, IC = ND.

- :
Test Rems Uit Test Method MOL Results
PFOES [Peruoroocians malkg US EPA 354DC/3550C, LOMS 1 ND.
Sufonstes-AcidMetal Saitfmide)

NOTE:

{1) N.D. = Not detected (<MDL)

(2} ma/kg = pom

{3) MDL = Method Detection Limit

{4} - = Mo reguiation

{5) Negative = Undetectable / Positive = Detectable

(B) ** = Qualtatve analysia (Mo Unit)

(7} * = Bolling-water-exiraction:
Negative = Absence of CrY/| coating
Positive = Presence of CrY] cosfing; the detected concentration in boiling-water-extracton
solution is equal or greater than 0.02 moakg with 50 cm2 zample surface area.

T e w e w G ewwn meE e B D e o s e e s e e s e v o sy leesed losteam e Ge Smban b S
. L I o o e e T I = s T R ]
o

TE T et e e 3 b b T e o e R 14 et e b 8 bimmde e ey B S 4Pl g g i T8 b e s g e o sl vt b it
- - -

R i sy e g - sme
s - e A s h
1y Va1 vmiiey B gl Csgaiigy Ao vy Cemsiigi e A
G50 Warmy G sde | bl (U 00N 00D § ~23 300 60N A LE ek Sranl s A L S
= "
TS el Starr < | il el 2w Seresaee
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Test Report No. reso101nrcTsavaat3s292s lssued Date: 2013.11.27  Paged of 6

Ficture of Sample as Received:

{1) N.D. = Not detected {<MDL)

(Z) mg/kg = ppm

(3) MDL = Method Detection Limit

{4) - = No requilation

{5) Negaiive = Undetectsble / Positive = Detectable

(6] ** = Oualtative analysis (Mo Unit)

{7} * = Boling-water-exiraction:
Negative = Absence of CrY/| coating
Positive = Presance of Cr'/| coating: the detected concantration in bolling-water-sxtraction
solution is equal or greater than 0.02 mgfkg with 50 cm2 sample surface area.

153 dores Co LM U AR T AR EEE R | ARG G .
FOE ermons |
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SGS

Test Report No. resotourcTsavaaiz-s2s2s

lssued Date: 2013 11.27  Page5of6

Testing Flow Chart for RoHS:Cd/Pb/Hg/Cr* /PBBs&PBDEs Testing

Es

E+

Cd/Pb/Hg PBBs/PBDES Cr Cr
Mechanic_Sample Mechanic_Sample Mechanic_Sample Mechanic_Sample
Sample Measurement Sample Measurement Sample Measurement Sample Measurement
Acid Digestion with Solvent Extraction Honmetallic Material Metallic Material
Microwave/Hoiplate of the Sample | |
| Spot Test | Boiling
| Adding Extraction Sofution Water Extracti
Screen Analysis clion
Filtration | |
| | Heating to 90-95°C Adding 1.5-
i Diphenylcarbazide
Residue Concentration/Dilution for Extraction

of Extraction Solution |

| Filtration and pH Adjustment

for Color Development

Confirm
with UV-Vis

Total Digestion Filtration |
| | Adding 1,5-Diphenylcarbazide
for Color Development
ICP-AES/AAS/MS GCMS |
| | UV-Vis
DATA DATA
DATA

DATA

The samples wers dissolved totally by pre-condiioning method according to above flow chart for Cd.Pb Hg.

Sechion Chisf - Glsae ¥i

NOTE:
{1) N.D. = Not detected (<MDL)
{2) mgkg = ppm
{3) MOL = Method Detection Limit
{4) - = No regulation
(5) Negative = Undetectable [ Positive = Detectable
(E) ** = Qualitative analysks (No Linit)
{7} * = Bolling-water-exiraction:
Megative = Absence of Cr/l coafing

Positive = Presence of Cr'/1 coafing; the detected concentration in bolng-water-extraction

solufion is equal or greater than 002 mg/kg with 50 em2 sample surfacs area.

T S 8 S Cemey I e e e

e T TRTSLI Pe [
[ e T g i e T e

g e e T e e T L S —
e —— e e T
B e

FOET vermans I
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‘SGS

Test Report NO. seso10inrcTsavmaaseses lssued Date-  2013.11.27  Page6of6

Flow Chart for Halogen Test

Sample screening using XRF.

Liquid containing water{>80%)?
t
Nln

Weigh the samples into the combustion boat.

Yes

Add absorption solution into the bomb or tube.

Admit 02 gas or 02 +Ar2 gas and start the combustion,

Dilute
the solution

([EPA30D)

Allow during absorption of the burnt gas.

Analyze absorbed solution using lon Chromatography.

Data

N*E-Hiﬂi

(1) N.D. = Mot detected, (<MDL)

{2) mog/kg = ppm

{3) MOL = Method Detection Limit

(4) - = No regulation

{5) MNegative = Undetectable | Positive = Detectable

{6} ** = Cuslitative analysis (Mo Unit)

{7) * = Boding-water-exiracton:
Negative = Abaence of Cr\/| coating
Pesitive = Presence of CrY| coating; the detected concentration in bolling-water-extraction
solution is equal or greater than 0.02 mglkg with 50 cm2 sample surface area,

e R A e e o g g g bl g by B T o

- ———— T
L L T e

FIEI versiond |
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SGS

Test Report No. rs90101/LF-CTSAYAA13-52028  1ssued Date- 2013. 11.27  Page 1 0f 16

To. SAMSUNG ELECTRONICS CO., LTD.
95, Samsung 2-ro
Giheung-gu
Yongin-si
Gyeonggi-do
Korea

The following sample(s) was'were submitted and Identified by/'on behalf of the client as-

Product Name + 3623 White PKG

Item/Part Name i NA

SGS File No. : AYAA13-52928

Received Date : 231120

Test Period : M3 1.21-2013. 1. 27

Test Performed : 5G5S Korea tested the sample(s) selected by applicant with following results

Test Requested : One hundred-forty four (144) substances in the Candidate List of Substances of Very
High Concem (SVHC) for authorization published by European Chemicals Agency
{ECHA} on June 20, 2013 regarding Regulafion {EC) Mo 19072006 conceming the
REACH.
Seven(7) substances in the Public Consultation List of potenfial Substances of Very
High Cencern (SVHC) published by European Chemicals Agency (ECHA) on
September 02, 2013 regarding Regulation (EC} No 1907/2006 conceming the REACH.

Test Method : Please refer to next page(s).

Test Result(s) : Please refer to next page(s).

SGS Korea Co., Ltd

Timothy Jeon
Cindy park I J L
Jinhee Kim 'F-'EI
Sophia Kim

Mesting Person Jetf Jang / Chemical Lab Mgr

Th Socorent o s e Comay ams £ D Corsiors © Smcn poms cariml s o7 NGEm O N 4 kS e i comee e g Comhory o et o T S, maee T e Do o B D

e e 3 ey s o s Ay S ] L i e et S e w1 D 1 o 11w © e oy b
B o o 75 imam s B ot B 8 D @ 1 T T 70 AR R 8 § FRART VT WA B e 8 I T T R T TR T BT B T man o R e W
a=ove 3 TE ToTMD A WSS T SRR MSMET T T3 TE T EoWwTd 2 N TaTE ELers ohedel o b nme s e she e e
et e Nt e ek S e i
FO&2 Version 5 S5 Monem o, Lad . This O wabay, 28-58, Hogye dong. Tio = g Apang 5. Cyrmonge-dn, Kores 431-050

'l B2 [T3? 4508 0on | o7 100 4508 0
|
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SGS

Test Report No. reoo101/Lr-CTSAYAA13-52028  Issusd Date 2013, 11,27 Page 2 of 16
Test Method:

5G5S In-House method - Analyzed by ICP-OES, PLM, UW/VIS, LC/MS GCMS and colorimetric method
Remarks:

1. The chemical analysis of specified SVHC is performed by means of cumently available analytical technigues
agamst the Inllmlng SVHC related dnr.uments published by ECHA:

{Candrdate Ert‘p

h-concem-revious-

consultaions?p p id—substancetypelict WAR SUDSIEﬂGEDDTﬁEt&_D b iifecycle-0&p p sfate—nwmaifp 0 mode
=viowEo p col id-column-18p p col pos-2&p p col count-4& substancetypelis

(Proposals to identity SYHC consulations)

This list is under evaluation by ECHA and may subject to change in the future.

2 In accordance with Regulation (EC) No 1907/2006, any producer or importer of articles shall notity ECHA, In
accordance with paragraph 2 of Ariicie 7, if a substance meels the criterla in Article 57 and is identified in
accordance with Arlicle 59(1) of the Regulation, if {a) the substance is present in those arficles in guantities
totaling over one tonne per producer or importer per year; and (b} the substance is present in those artickes above
a conceniration of 0.1 % weight by weight (ww).

3. Article 33 of Regulation (EC)} No 190772006 requires supplier of an article containing a substance meeting the
criteria in Article 57 and identified in accordance with Article 53(1) in a conceniration above 0.1 % weight by
weight (w'w) shall provide the recipient of the article with sufficient information, avallable to the supplier. to allow
safe use of the article including, as a minkmum, the name of that substance in the Candidate List,

4., 5G5S adopts the interpretation of ECHA for SVHC in article unless indicated otherwise. Detall sxplanation is
available at the following link:

hitnyiwebstage coniribute sgs.neticomreach/documents/SGS-CTS SVHC-paper-EN-11.pdl
5. Testresufts in this report are based on the tested sample. This report refers to testing result of composite material

group by equal weight proportion. The material in each composite test group may come from cne arficle.
6. I a SVHC is found over the reporting limit. client is suggested to identify the component which contains the SVHC
and the exact concentration ol the SVHC by requasting further quantitative analysis from the laboratory.

11 s i B P el B 0wt | e n o D R i e o o e S g RS S el s e SRR B n e e e e S e

S o P MACH £ i) RS 0 gk s e b ) B 1B S D e 1 e Sl 421 Wy Py L s 8 s e % e e 1o e
& B B LBE ¥ B 0 TSN 0 Pl T E T 0 e BT 18 PGS W 84 8 [ 1P e e e g VMRS R emarnl, T4 B ) B e VAT Mt # % SRS [
. T Lo, ey v ) et T wialE A ey 3 be S [ i s ——
L imaa Tt S T a8 A 11T AR V] WA g 1 B W AT W WE marad 3 O i
FO52 Version 5 50% Koesa Co, L 522, Tha O valey, 552-5. Heges-dorg, Dengan-gu, Amyeng w, Syuong-de, Kema a8 580
1 B3 {oley Jenn oo § i e SS0E pe 3
I Uomber of tha 3055 G o Sardrls ds Sorveilarss
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SGS

Test Repnrl NO. F690101/LF-CTSAYAA13-52028  Issued Date: 2013. 1. 27 Page 3of 16
Test Result(s)
Concentration | Reporting
Substance Name CAS number EC number (%) Limit (%) Classification
Alkanes, C10-13, chioro
{Short Chain Chiorinated B5535-84-8 287-476-5 N.D. 0.05 PBET
Paraffins)
Anthracene 120-12-7 204-3711 N.D. 0.05 PET
Toic for
Benzyl butyl phthalate (BEF) 85687 201-622-7 N.D. 0.05 Reproduction
Bisi2-ethylhexyliphthalate e 1. Toxic for
(DEHP) n7-a1-7 204-211-0 ND. 0.05 Reproduction
Bisitrioutyltinjoxide 56-359 200-268-0 N.LD. 0.05 PET
Carcinogen
Cobalt dichloride® T646-79-9 231-580-4 N.D. 0.005 Toxic for
Reproduction
4 4-Diaminodiphenylmethane 101-77-8 202-974-4 N.D. 0.05 Carcinogen
Diarsenic pentaoide® 1303-28-2 215-116-8 N.D. 0.005 Carcinogen
Diarsenic trioxide” 1327-53-3 215-481-4 N.D. 0.005 Carcinogen
. Tawic for
Dibutyl phthalate {DBF) B84-74-2 201-557-4 N.D. 0.05 Reproduction
Hexabromocyclododecans 25637-99-4
{HECDD) and all major 3194-556 047-148-4
diasterecisomers identified (134237-51-7, 991.605.9 N.D. 0.05 PBET
{a-HBCDD, B-HBCDD, 134237-50-6,
y-HECDD) 134237-62-8)
Carcinogen
Lead hydrogen arsenate” TT84-40-9 232-064-2 ND. 0.005 Toxic for
Reproduction
Sodium dichromate’ — i g
(Sodium dichromate, 89-1 2_[] 234-180-3 N.D. 0.005 Tm?gf
dehydrate) =y e
Reproduction
5-tert-butyl- 2.4 &-trinitro-m-
xylene (musk xylene) 81-152 201-329-4 N.D. 0.05 vPvB
Triethyl arsenate® 15606-95-8 427-700-2 N.D. 0.005 Carcinogen
e T T e T it ot sttt o e r:;;:;';"mm:;:ﬁ:r::.:z Fores il 5.‘.'3.:.11‘[:‘;..'.
e T e
FO52 Version 5 SE8 Kosum Co., Ll 23, Tha O vabay , 2883, Hogys-dong. Dongens-ge. Aeyerg =, Sysongg-do, Homea 431-080
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T

SGS

Test Report NO. Feo0101/LF-CTSAYAA13-52928  Issued Daie- 2013, 11,27 Page 4 of 16
Concentration | Reporting
Substance Name CAS number | EC number (%) Limit (%) Classification
Di-isobuty! phthalate(DIEP) B4-69-5 201-553-2 N.O. 0.05 Tawic tor Reproduction
2 4-Dinitrotoluene 121-14-2 204-450-0 N.DO. 0.05 Carcinogen
Tris(2-chloroethyl) ; : :
phosphate 115-86-8 204-118-5 N.D. 0.05 Toxic for Reproducton
i PET, vPvB
Anthracene oil B0640-80-5 292-802-7 N.O. 0.05 Carcinogen
Anthracene oil, PBT, vPvB
anthracene paste; 91995-17-4 295-278-5 N.D. 0.05 Carcincgen
distn. Lighis Mutagen
Anthracene oil, PBT, vPvB
anthracene paste. 91995152 205-275-9 N.D. Q.05 Carcinogen
anthracene fraction Mutagen
PBT, vPvB
Anthracene oil,
00640-827 292-804-8 N.D. 0.05 Carcinogen
anthracene-low Mutanen
] FET, vPvB
Anthracene oil ’
y 00640-81-8 292-603-2 N.D. 0.05 Carcinogen
anthracene paste Mutagen
Coal tar pitch, PET vPvB
high temperature 65096-93-2 266-028-2 N.D. 0.05 Carcinogen
Lead sulfochromate yellow . Carcinogen
{C.1. Pigment Yellow 34)° 13352 2156937 N.B. 7,005 Toxic for Reproducion
Lead chromate molybdats :
- Carcinogen
?gz?te red (C.l. Pigment Red | 12656-85-8 235759-9 N.D. 0.005 Taxic for B fiction
. Carcinogen
Lead chromate 7756-97-6 | 231-846-0 N.D. 0.005 Toxic for Reproduction
: Carcinogen
Acrylamide 79-06-1 2011737 N.D. 0.05 Ak
R R B
L Tt S L AT o b P b e
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T

SGS

Test Report No. reoo101LF-CTSAYAA13-52028  Issued Date 2013, 11,27 Page5of 16

Concentration | Reporting .
Substance Name CAS number EC number (%) Limit (%) Classification
’ . 10043-35-3 233-138-2 i i
Boric ackd 11113-50-1 594-34% & MN.A, 0.005 Toxic for Reproduction
c e 1330-43-4
Dﬁm;wam'ate' 12170043 | 2155404 NA. 0.005 Toxic for Reproduction
anhy 1303-06-4
Tetraboron disodium ;
731 -5d1- A :
heptaoxide, hydrate* 12267-73 235-541-3 MN.A 0.005 Towic for Reproduction
Trichikoroethylene 79016 201-167-4 M.O. 0.05 Carcinogen
. Carcinogen
Sodum chromate TIrTe11-3 231-B83-5 N.D. 0.005 Mutagen
Taxic for Reproduction
Carcinogen
Ammonium dichromate® 7785095 2321431 M.DO. 0.005 Mutagen
Taxic for Reproduction
Carcinogen
Potassium dichromate® TiTB-50-9 231-906-6 M.D. 0.005 Mutagen
Toxic for Reproduction
» Carcinogen
Potassium chromate 7789-00-6 232-140-5 N.D. 0.005 Mutagen
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SGS

Test Report NO. rss0101/LF-CTSAYAA13-52028  Issued Date: 2013, 11.27  Page60i 16

Conceniration | Reporting
r
Substance Name CAS number | EC numbe (%) Limit (%) Classification
- Carcinogen
Cobafill) sulphate 10124-43-3 233-334-2 N.D. 0.005 Toxic for Reproducion
. : Ano. Carcinagen
Cobalt(ll) dinitrate 10141-05-6 | 233-4021 N.D. G005 Toxic for Reproduction
- Carcinogen
Cobaf(ll) carbonate” 513-79-1 208-160-4 N.D. 0.005 Taxic for Reproducion
; . Carcinggen
Cobaf(ll) diacetate 71-48-7 200-755-8 N.D. 0.005 Taxic for Reproduction
2-Methoxyethanol 109-86-4 203-T137 N.D. 0.05 Toxic for Reproduction
2-Ethoxyethancl 110-80-5 203-804-1 N.D. 0.05 Toxic for Reproduction
e 3 Carcinogen
Chromium trioxide 1333-82-0 215-607-8 N.D. 0.005 Mutagen
Acids generated from
chromium frioxide and
their oligomers:
& L T736-94-5 231-801-5
Chromic acid 2
Fichoronic 1353(_]—65}2 236—!_331-5 N.D. 0.005 Carcinogen
Oligomers of chromic
acid and dichromic
acid
1-methyl-2-pyrrolidone B72-50-4 212-8281 MN.D. 0.05 Taxic for Reproduciion
2-sthoxyethy| acetate 111-15-9 203-839-2 N.D. 0.05 Toxic for Reproduction
1.2-benzenadicarboxylic
acid. di-C6-8-branced alkyl T1888-B9-6 276-158-1 M.D. 0.05 Toxic for Reproduciion
esiers, C7-rich
1.2-benzenadicarboxylic
acid, di-C7-11-branched and | 68515-42-4 271-084-6 N.D. 0.05 Taxic for Reproduction
linear alkyl esters
: Carcinogen
1.2 3-frichloropropane 95-18-4 202-486-1 N.D. 0.05 Towic for Reproduction
7803-57-8 :
Hydrazine 302.01-2 206-114-9 N.D. 0.05 Carcinogen
Stronfium chromate” 7789-06-2 232-142-6 M.D. 0.005 Carcinogen
M Tt i by B Comey atwct o i Garwe Deniorn @ Saraca proiad Dwrm e T ST O T U = 2 sy e e, wbee = Term wrs Coew t becrre Dy w6
¥t Tmerae o £ % 0 Bt £8 FE7 o S f Wi 15 8 PPN 10 Mt o 1 T8 $ o pirT o o T Smarn ok BELre | G et e Tk RO e e
T T T S
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SGS

Test REPOH MNO. F690101/LF-CTSAYAA13-52028  Issued Date: 2013. 11. 27 Page7of 16
Substance Name CAS number | EC number | Concentration | Reporting ClassHication
(%) Limit (%)
1.2-Dichioroethane 107-06-2 203-458-1 N.D. 0.05 Carcinogenic
2.2-dichloro-4.4*- :
methylenedianiline (MOCA) 101-14-4 202-918-9 N.D. 0.05 Carcinogenic
2-Methoxyaniline
o-Anisiding 90-04-0 201-963-1 MN.D. 0.05 Carcinogenic
Equnvalent level of
4-(1,1.3.3-tetramethyibutyl) _ concem having probable
phenol, (4-tert-Octyiphencl) | 0268 | 2054262 N.C. 0.05 serious affeds to the
anvironmaent
Aluminosilicate Refractory 650-017-00-8 i
Ceramic Fibres® (RCF) (Index no.) MN.D. 0.00% Carcinogenic
Arsenic acid® F778-39-4 231-901-9 N.D. 0.005 Carcinogenic
Bisi2-methoxyethyl) ether 111-86-6 203-924-4 N.D 0.05 Toxic for reproduction
Bis{2-methoxyethyl) a9, ) .
phithalate 117-82-8 204-212-6- MN.D. 0.05 Toxic for reproduction
Calcium arsenate® TiTe-4441 231-904-5 MN.D. 0.005 Carcinogenic
Dichromium tris(chromats)® 24613-89-6 246-356-2 ND. 0.005 Carcinogenic
Formaldehyde, oligomeric
reaction products with aniline | 25214-70-4 500-036-1 N.D. 0.05 Carcinogenic
(technical MDA}
Lead diazide® 13424-46-9 236-542-1 N.D 0.005 Toxic for reproduction
Lead dipicrate® 647 7-64-1 229-335-2 M.D. 0.005 Taxic for reproduction
Lead styphnate* 15245-44-0 235-290-2 M.D. 0.005 Toxic for reproduciion
N.N-dimethylacetamide 127-16-5 204-096-4 N.D. 0.05 Toxic for reproduction
(DMAC)
Pentazinc chromate ; '
octahydroxide* 40863-64-5 256-418-0 MN.D. 0.005 Carcinogenic
Phenciphthalein 77-08-8 201-004-7 MN.D. 0.05 Carcinogenic
Potassium hydroxyocta- g : ;
axodizncatedichromate® 11103-88-3 234-329-8 N.D. 0.005 Carcinogenic
: . - : Carcinogenic

Trilead diarsenate 3687-318 222-.979-5 N.D. 0.005 Toxic for reproduction
Zirconia Aluminosilicate
Refractory Ceramic Fibres 650-017-00-8 - N.D. 0.005 Carcinogenic
(Z1-RCF)* {Index no.)
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T

SGS

Test Report No. Fe0101/LF-CTSAYAA13-52028  Issued Date 2013 11,27 Page8of 16

Concentration | Reporting :
Substance Name CAS number | EC number (%) Limit (%) Classification

1.2-bis{2-methoxyethaxy) - y . :
ethane (TEGDME: triglyme) 112-45-2 203-977-3 M.D. .05 Toxic for reproduction
1.2-dimethaxyethane;
ethylene glycol dimethyl 110-71-4 203-794-9 N.D. 0.05 Toxic for reproduction
ether (EGDME)
Diboron trioxide 1303-86-2 215-125-8 M.A 0.005 Toxic for reproduction
Formamides 75127 200-842-0 MN.D. 0.05 Toxic for reproduction
Leainll 17570762 | 4017505 N.D 0.005 Towic for reproduction
bis{methanesulfonate)” R :
TGIC(1.3,5-1ris (oxiranyl
methyl}-1,3.5-riazine- 2451-62-9 219-514-3 MN.D. 0.05 Mutagenic
2.4,6(1H.3H.5H}-trione)
B-TGIC (1.3.5-ris[{25 and
2R)-2.3-epoxypropyl}-1,3,5- 24 493-400-
triazine-2.4.6-(1H.3H.5H)- 58653-74-6 23-400-0 N.D 0.08 Mutagenic
frione)™
4.4-bis{dimethylamino)
benzophenone (Michler's 90-94-3 202-027-5 MN.D. .05 Carcinogenic
ketone)
MN.N.N N-tetramethyl-4.4-
methylenedianiline (Michler's 101-61-1 202-959-2 MN.D. 0.05 Carcinogenic
base)
[4-[4.4"-bis(dimethy laming)
benzhydrylidenejcyclohexa-
2 5-dien-1-ylidene] 40629 | 200338 N.D 0.08 Carcinogenic
dimathylammonium
chloride {C_l. Basic Violet 3)
[4-{[4-aniling-1-naphthyl][4-
{dimethylaminolphenymeth
ylenelcyciohexa-2.5-dien-1- 2580-56-5 219-943-6 MN.D. 0.05 Carcinogenic
ylidene] dimethylammonium
chloride (C_I. Basic Blue 26)
d,a-Bisj4- {dimethylamino)
phenyl]-4 (phenylaming) ; :
naphthalene-1-methanol 6786-83-0 229-851-8 ND 0.08 Carcinogenic
{C.l. Solvent Blue 4)
4 _4-bis{dimethylaming)-4"- TE 208-218-2 g y
(methyiaminojtrityl alcohol 561-41-1 N.D. 0.05 Carcinogenic
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SGS

Test Report No. reoo101/LF-cTSAYAA13-52028  Issued Date: 2013, 11,27 Page 9 of 16

Substance Name CAS number | EC number Eunn?::;'armn mﬁﬁ Classification
Bis(peniabromopheny) ether : 604 PBT
(DecaBDE) 1163-18-6 214-604-9 N.D. 0.05 vPvB
E‘;‘ammmmm 72620948 | 2767452 N.D. 0.05 VPV
L caapeaai d 307551 | 2062032 N.D. 0.05 VPVB
o 2058-94-8 | 21B-165-4 N.D. 0.05 VPV
e 376-06-7 206-803-4 ND. 0.05 VPVE
4-(1,1,3,3-tetramethy butyl)
phenal, ethoxylated - Equivakent level of
cowering well-defined I _ ND. 0.05 concem - probable
substances and UNCB serious effects on the
substances, polymers and environment
homaolsgues
4-Nonyiphenol, branched
and linear — substances with
a mnear and‘or branched
alky! chain with a carbon :
number of 9 covalently E;qn%a;?“jent ﬂiﬂ
bound in position 4 to - - N.D. 0.05 : v

serious effects on the
phenal, ::m-feﬁﬁ also LVCB- environment
and well-defined substances
which include any of the
individual isomers or a
combination thereof
Equivaleni level of
Diazene-1 2-dicarboxamide concem - probable
(C.C-azodilformamide)) 123773 204-650-8 N.D. 0.05 serious effects on
human health
Cyclohexane-1.2- Equivalent level of
dicarboxylic anhydride 5 i concem - probable
(Hexahydrophthalic S A0 0 NG 508 serious effects on
anhydride - HHPA) human health
‘"";.“ = ’:,“z“‘..-:;s'.,i‘“;"" :-':Z%E‘ ﬁ-ﬁi%?ﬁﬁw:::.ﬁ e e e e S
FO52 Varsion 5 MaSNeme G, i | 22 : -._..l"l .-nt.q- 505, Hogyu -'r.r.: [t Arrpung w. Daaonpil-do. Sonss ). 08
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SGS

Test Report No. rea0101LF-CTSAYAA13-52028  Issued Date: 2013 11,27 Page 10.of 16

Concentration | Reporting =y
Substance Name CAS number | EC number (%) Limit (%) Classification
Hexahydromethylphathalic
anhydride, Hexahydro-4- 25550-51-0, 247-094-1, ;
methylphathalic anhydride, | 19438-60-9, | 243-072-0. e
Hexahydro-1- 48122141, | 256-356-4, N.D. 0.05 Syl e
methyiphathalic anhydride, 57110-29-9 260-566-1 et Kl
Hexahydro-3-
methyiphathalic anhydride
Toxic for reproguction
equivalent level of
i ) concem -probable
Methoxy acetic acid 625-45-6 210-894-6 M.D. 0.05 saris eltbets o
human health and the
environment
1,2-Benzenedicarboxylic
acid, dipentylester, branched | 84777-06-0 284-032-2 N.D. 0.05 Toxic for reproduction
and linear
Diisopentylphthaiate (DIPP) 605-50-5 210-086-4 M.D. 0.05 Toxic for reproduction
N-pentylisopentylphtalate : - N.D. 0.05 T TR
1,2-Diethoxyethane 6529-14-1 211-0761 N.D. 0.05 Toxic Tor reproduction
N.N-dimethyHormamide; Touxlc for reproduction
dimethyl formamide 68-12-2 200-6758-5 N.O. 0.05
Dibutyltin dichloride (DET) 683-18-1 211-670-0 N.D. 0.05 Fouic for repraduchon
Acetic acid, lead salt, basic® | 51404604 | 257-1753 N.D. 0.005 R e
Basic lead carbonate (trilead : Toxic for reproduction
bis(carbonate)dihydroxide)* 1318466 215-280-6 MN.D. 0.005
g%“sr'ﬁ;““”ﬁ {basic 12036769 | 234-8537 N.D. 0.005 Taxic for reproduction
[Phthatatof2-)jdioxaotrilead : Toxic for reproduction
(dibasic lead phthalate)* 60011-06-9 273-6BE-5 M.D. 0.005
i e e “:'..‘:‘.'J.:..'.: ".':'..":.T‘.‘.'.','::..':‘:'..',T...‘;‘.".::.‘.‘.‘..‘ :.‘T.:'.E'H‘H‘.“:'..‘;‘;.‘.':':.‘F.‘.L":‘."_‘..:‘_"‘..'?..'.'.::;.'.‘:..‘,'.'.::.' el :,‘:.‘.'.‘:'.':"..'.
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SGS

Test Report No. rsso101/LF-CTSAYAA13-52028  Issued Date 2013, 11.27  Page 11 of 16

Substance Name CAS number | EC number c““‘*{g‘}""““ m’:‘;? Classification
Dioxobis(stzaratotrilead” 12578-120 235-702-8 M.0O. 0.005 Toxic for reproduction
AR Gk e 91031628 | 202-9667 N.D. 0.005 Toxic for reproduction
Lead bis(tetrafiuoroborate)* 13814-06-5 237-486-0 N.D. 0.005 Towic for reproduction
Lead cyanamidate” 20837-86-9 244-073-9 MN.D. 0.005 Toxic for reproduction
Lead dinitrate” 10099-74-8 | 233-2459 N.D. 0.005 Toxic for reproduction
Lead oxide {lead monoxide)® 1317-36-8 215-267-0 M.0. 0.005 Toxic for reproduction
Lead tetroxide (orange lead)” 1314-41-6 2152356 M.D. 0.005 Towlc for reproduction
Lead titanium trioxide* 12060-00-3 235-038-9 N.D. 0.005 Toxlc for reproduction
L T S 12626-812 | 235.727-4 N.D. 0.005 Toxic for reproduction
g:rgnma;hgd S0 12065906 | 235-067-7 N.D. 0.005 Toxic for reproduction
Eﬂgﬂm' AIROR an 8012008 | 2323821 N.D. 0.005 Toxic for reproduction
S . barlum salt lead | ga74.75.8 | 2722715 N.D. 0.005 Toxic for reproduction
Silicic acid, lead salt” 11120-22-2 234-363-3 M.D. 0.005 Toxic for reproduction
e 62229087 | 263-467-1 N.D. 0.005 Toxic for reproduction
Tetraethyliead" 78-00-2 201-075-4 N.D. 0.005 Toxic for reproduction
Tetralead triowide sulphate® 12202-17-4 235-380-9 M.D. 0.005 Towic for reproduction

o '""f i :-F..-ETE-?F::E*E' e t::- e ] e T T D R R S Eeet e
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SGS

Test Report No. rso0101LF-cTSAYAA13-52028  Issued Date 2013, 11,27 Page 120f 16
Substance Name CAS number | ECnumber | COncentration | Reporting Classification
(%) Limit (%)
Trilead dicxide phosphonate® | 12141-20-7 235-252-2 MN.D. 0.005 Toxic for reproduction
Furan 110-D0-9 203-727-3 N.D. 0.05 Carcinogenic
Propylene oxide: 1.2- ; :
epoxXypropane; 75-56-9 200-879-2 N.D. 0.05 C‘“‘:" el
methyloxirane
5 : Carcinogenic
Diethyl sulphate B4-67-5 200-589-6 N.D. 0.05 Mutagenic
Dimethyl sulphate 77-78-1 201-058-1 N.D. 0.05 Carcinogenic
3-ethyl-2-methyl-2-(3- 7 : ;
methylbutyl)-1.3-acazolidine 143860-04-2 421-150-7 N.D. 0.05 Toxic for reproduction
Dinoseb 88-85-7 201-861-7 N.D. 0.05 Toxic for reproduction
4 4-methylenedi-o-toluidine B3B-88-0 212-658-8 N.D. 0.05 Carcinogenic
4 4-axydianfine and s salts |  101-80-4 | 202-977-0 N.D 0.05 LACIOg -
! ! : Mutagenic
4-Aminoazobenzene,
4-Phenylazoaniine 60-08-3 200-453-6 N.D. 0.08 Carcinogenic
4-methylm-
phenylenasdiamine (2.4 05-B0-7 202-453-1 N.D. 0.05 Carcinogenic
foluene-diaming)
6-methoxy-m-toluidine 120-71-8 204-4191 : :
(p-cresiding) N.D. 0.05 Carcinogenic
Biphenyl-4-ylamine 92-67-1 202-177-1 N.D. 0.05 Carcinogenic
g-amincazotoluene g97-56-3 202-591-2 N.D. 0.05 Carcinogenic
o-Toluidine; 2-Aminotoluena 85-53-4 202-429-0 N.D 0.08 Carcinogenic
N-methylacetamide 79-16-3 201-182-6 N.D. 0.05 Toxic for reproduction
1-bromopropane; 2 ;
n-propyl bromide 106-94-5 203-445-0 MN.D. .05 Toxic for reproduction
FOS2 Version 5 s i, Ll ﬁ._'.'\-_:-_l'_' u!a. -.__-1-.-_:-_.- oy, _'- o |sm||- Hmyang-= Lv.:.cl-.'}.. g, Nores L3050
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S6S

Test Report No. Fss0101/LF-CTSAYAA13-52928  Issued Date: 2013.11.27  Page 130f 16

Concentration | Reporting
Substance Name CAS number | EC number (%) Limit (%) Classitication
Cadmium T440-43-9 231-152-8 M.D. 0.005 Carcinogenic
Cadmium oxide 1306-19-0 215-146-2 M.D. 0.005 Carcinogenic
Dipentyl phthalate (DPF) 131-18-0 205-017-5 N.D. 005 Toxic for reproduction

4-Nonylphenol, branched
and linear, ethox ylated
[substances with a linear
and‘or branched alkyl chain
with a carbon number of 9

covalently bound in position Equivalent level of

concarn havi
e - | - - I
disiincd sibsbnices to the environment
polymears and homologues,
which include any of the
individual [somers and/'ar
combinations thereof]
Ammonium
peniadecafluorooctancate 3825-26-1 223-320-4 MN.D. 0.05 Toucic for reproduction
(APFO)
Pentadecafluorooctanoic :
acid (PFOA) 335-67-1 206-357-9 MO 005 Toutic for reproduction
T e e & S Come e 0 b Garwesl DonSeorn = Sewc oo vl sl T Do T T B T 0 TR o e T e e g S e aed | see T —meme e, Wi © Term ars Do o b D
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SGS

Test Flepurt NO. F690101/LF-CTSAYAA13-52028  Issued Date: 2013 11.27  Page 14 of 16

Concentration Repaorting

Substance Name CAS number | EC number (%) Limit (%) Classitication
Dihaxyl phthalate 84-75-3 201-550-5 MN.D 0.0s5 Toxic for reproduction
Trixylyl phosphate 25155-23-1 246-677-8 M.D. (.05 Toxic for reproduction
Imidazolidine- 2-thione;
o:imidazoling-2-thiol 86-45-7 202-506-9 N.D. 005 Toxic for reproduction
Disodium 4-aming-3-[4-]{2.4-
diaminophenyljazolf1.1*
biphenyl]-4-yljazo] -5-hydroxy- -
&-{phenylazo)naphthalene- 1937-37-7 2A7-T10-3 MN.D. 0.05 Carcinogenic
2 T-disuiphonate (C.1. Direct
Bilack 38)

Disodium 3,3-[[1.1-biphanyl}-
4 4-diylbisiazo)]bis(4-
aminonaphthalens-1- 573580 209-358-4 MN.D. 0.05 Carcinogenic
suiphonate) (C.1. Direct Red
28)
Carcinogenic
Equivalent level of
Cadmium sulphide 1306-23-6 | 215-147-8 N.D. 0.005 mg ;:"""9
effects to human
health
Lead dijacetate) 301-04-2 208-104-4 MN.D. 0.005 Toxic for reproduction
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Note:

1. HL = Reporting Limit

2. MN.D. = Mot detected (lower than BL)
MN.A. = Not applicable for respective material type.
The submitted sample was found to contain significant amount of specific element(s) of SVHC. Upon further test
verfication and also information provided from client, the possibility that the element{s) content originate from
SVHC is very unlikely, even though their presence cannot be exclude entirely. It may be assumed that the detected
element{s) have a non-SVHC source.

3. Definition of classification is listed in Appendix A of this report in accordance with &7/548/EEC and Regulation (EC)

Mo 1907/2006. For detail information, Detail explanation is available at the following link:
hitpYecha europa ew'web/guest candidate-list-table {Candidate list)
htipzYecha.europa. ewproposals-to-identify-substances-of-very-high-concern-previous-
consultations?p p id=substancetypelist WAR substanceportiet&p p lifecycle=0&p p siate-normalép p mode

{Proposals fo identify SVHC consulations)
4. * The test result is based on the calculation of selected elementis) / marker(s) and to the worst-case scenario. For

detail information, please refer to the SGS REACH website: www.reach.sgs.com'substance-of-veny-high-concern-
analysis-information-page. htm
The client is advised to review the chemical formulation to ascertain above metal substances present in the article.
AL = 0.005% is evaluated for element (i.e. cobalt, arsenic, lead, sodium, chromium, chromium(V1), silicon,
aluminum, zirconium, boron, and potassium respectively), except molybdenum RL=0.0005%
0.1% (wiw) = 1,000 ppm = 1,000 mg/kg

§. **.B-TGIC is one of the isomers for TGIC compounds and hence, tested together. The reported test result is based

the proposed ratio as according to ECHA dossier.

Picture of Sample as Received :

*** End of Report ***
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Appendix A

Classification Definition under 67/548/EEC and Regulation (EC) No 1907/2006

Carcinogen  Substances known to be carcinogenic to man. There is sufficient evidence to establish a causal
Category 1:  association between human exposure to a substance and the development of cancer.

Carcinogen  Substances which should be regarded as if they are carcinogenic to man. There is sufficient
Category 2:  evidence to provide a strong presumption that human exposure to a substance may result in the
development of cancer.
Generally on the basis of:
- appropriate long-term animal studies
- other relevant information.

Mutagen Substances known fo be mutagenic to man. There is sufficient evidence to establish a causal
Category 1:  association between human exposure to a substance and heritable genetic damage.

Mutagen Substances which should be regarded as if they are mutagenic to man. There is sufficient
Category 2:  evidence to provide a strong presumption that human exposure to the substance may result in the
development of heritable genetic damage, generally on the basis of:
- appropriate animal studies,
- other relevant information.

Toxic to Substances known to impair fedility in humans. There is sufficient evidence to establish a causal
Reproduction relationship between human exposure to the substance and impaired fertility.
Category 1:  Substances known fo cause developmental toxicity in humans. There is sufficient evidence to
establish a causal relationship between human exposure to the substance and subseguent
developmental toxic effects in the progeny.

Toxic to Substances which should be regarded as if they impair fertility in humans. There is sufficient
Reproduction evidence to provide a strong presumption that human exposure to the substance may result in
Category 2:  impaired fertility on the basis of:

- clear evidence in animal studies of impaired fertility in the absence of taxic effects, or, evidence
of impaired fertility occurring at around the same dose levels as other toxic effects but which is not
a secondary nonspecific conseguence of the other toxic effects,

- other relevant information.

Substances which should be regarded as if they cause developmental foxicity to humans. There
is sufficient evidence to provide a strong presumption that human exposure to the substance may
result in developmental toxicity, generally on the basis of:

- clear resulis in appropriate animal studies where effects have been observed in the absence of
signs of marked maternal toxicity, or at around the same dose levels as other toxic effects but
which are not a secondary non-specific conseguence of the other toxic effects,

- other relevant information.

PBT &vPvB: Substances which are persistent, bioaccumulative and toxic (PBT) or very persistent and very
bipaccumulative (vPvB) pose a paricular challenge to the chemicals safety management. For
these substances a “safe” concentration in the environment cannot be established with sufficient
reliability.
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